Abstract: Lymphangioma is a malformation composed of a mass of dilated lymph vessels typically found in the cervical region in children.
Introduction
A lymphangioma is a benign proliferation that results from failure of lymphatic system to communicate with the venous system. It is a mass of dilated lymph vessels [1, 2] . In 1828 Redenbacker first described mediastinal lymphangioma [2] , which are typically found in the cervical region in children [1, 3] . Mediastinal lymphangioma is a rare condition and its prevalence is estimated to be 0.01% to 4.5% of all mediastinum tumors [2, 4] . In the last 44 years of available literature, only 4 cases of mediastinal lymphangioma have been described involving the heart and great vessels in an adult [5] . Lymphangiomas can occur anywhere in the skin and the mucous membranes, and sometimes are found in the intestines, the pancreas, the mesentery and the spine [2, 3, 6 ]. In extremely rare cases, lymphangiomas occur as a generalized lymphangiomatosis with extensive multifocal involvement of multiple organ systems [7] .
Most adult patients are asymptomatic and are incidentally diagnosed after a routine chest radiograph [4] . Otherwise, the presenting signs and symptoms are often non-specific and may include fever, fatigue, cough, palpitations, hemoptysis, chest pain, dysphagia and superior vena cava syndrome, etc. [8, 9] .
It is difficult to differentiate mediastinal lymphangiomas on chest radiograms from other benign cystic mediastinal lesions such as bronchogenic, thymic, and pericardial cysts. However, lymphangiomas are easily differentiated on chest radiograms from low density lesions such as thymoma, lymphoma, and teratoma [8] . CT lymphangiography and MRI are helpful in determining both the extent of the disease and the cystic and lymphatic nature of the mass [3, 10] .
Case Report
A woman, non-smoker aged 62 years, was referred to University Clinic of Respiratory and Allergic Diseases, Golnik, Republic of Slovenia suffering from an undefined and blunt pain in the back. She also had periodical dyspnea, as well as fatigue after minimal effort and for the past 6 months had frequent coughing up of small amounts of fresh blood. During the last five years she has been treated for high blood pressure. She had also undergone two abdominal surgical procedures, with removal of cysts from the left ovary and both fallopian tubes, and several intestinal cystic lesions. Pathohistological analyses verified cystic lymphangiomas on these organs.
Physical examination showed mildly weakened respiratory sounds on the right paravertebral side. Arterial blood gas levels, ECG, and spirometric tests were normal. Her laboratory workup showed the presence of sideropenic anemia. Chest x-rays disclosed a round mass about 8 cm in diameter projecting into the middle lobe. There were neither signs of infiltration of the lung parenchyma nor signs of pleural effusion ( Figure 1 ).
Video-assisted bronchoscopy examination revealed no pathological findings. During the video-assisted bronchoscopy, a biopsy was taken under control of ultrasound and radiography. A CT with contrast of thorax verified the existence of a cyst (8.5 x 7.4 x 13 cm in diameter) located in the anterior mediastinum. The radiologist suggested that the cyst could have originated in the pericardium. A 2.6 x 2 cm cyst was also detected in the projection of the left cardiophrenic sinus ( Figure 2 ).
A CT with contrast of the abdomen showed multiple cystic formations in the liver (size up to 1 cm), spleen (the largest one had dimensions of about 2.7 x 3.7 cm), the cortical part of both kidneys (size up to 2 cm), and in the left parapelvic region, a cyst 4.4 x 3 cm in diameter. There was also a significant amount of free intraperitoneal fluid. The radiologist suggested that this liquid could have originated from the ruptured cystic formations in abdomen. The cytological analysis of fine needle biopsy and aspiration suggested a lymphatic cyst. Surgical treatment of the mediastinal cystic was recommended. During the surgery, a cystic formation 8.6 x 7.8 x 13.2 cm in diameter was removed from the anterior mediastinum region. The tumor was well circumscribed and could be removed completely. In the transversal section, it was multiloculated. Microscopic examination showed that the lymphatic spaces were lined with an attenuated endothelium resembling a lymphatic structure (Figure 3 ). The spaces were filled with colloidal fluid. Immunohistochemically, the endothelial cells of the wall of the cyst were positive for D2-40 and podoplanin but negative for broad spectrum keratin (Figures 4, 5) .
The pathohistological diagnosis was cystic mediastinal lymphangioma. After surgical extirpation of the cyst and recovery, the patient was free of symptoms.
Discussion
We report a case of mediastinal lymphangioma in a 62-year-old woman. This malformation is more prevalent in the pediatric population, whereas cases occur in adults only occasionally [3] . The cyst in the present case was located in the anterior mediastinum, and radiological indications suggested that the cyst could have originated in the pericardium. To our knowledge, there are only a few reports of mediastinal lymphangioma that arose in the pericardium [3] . This is important, because tumors in the anterior mediastinum may have a poor prognosis given their proximity to vital organs [8, 11] .
Mediastinal lymphangioma is usually asymptomatic, but in this case because of the growth of the tumor, the patient developed a severe case of cardiac failure. Without surgery her prognosis would have been very poor. To our knowledge only eight cases of symptomatic cardiac lymphangiomas have been reported in infants and young adults taken together [12] .
In chest radiograms, mediastinal lymphangiomas appear as round, well-circumscribed homogenous masses [8] . The radiogram described in this case was similar to the literature descriptions (Figure 1) .
A chest CT scan is recommended as the primary imaging modality for assessing masses localized within the anterior and middle compartments of the mediastinum. It can differentiate between solid mass structures or cystic formations containing calcium or fat; in addition, contrast enhancement can show the vascularization of the mass. A chest CT scan could also give the information on the precise location of the mass and its relationship to adjacent structures. MRI is superior to contrast-enhanced CT for assessing the relationships of the mass to vascular structures and in determining vascular invasion. Common descriptions of lymphatic cysts on CT include a wellcircumscribed, cystic, and homogeneous structure, although sometimes these cysts are inhomogeneous because of the presence of protein, fluid, blood, and fat. Contrast enhancement or calcification is very rare [10] . In this case the lymphangioma was well demarcated and there were no CT signs of contrast enhancement or calcification. Although the mass is usually multiloculated, CT demonstration of septa is infrequent (Figure 2) . The differential diagnoses include cystic lymphangioma, bronchogenic, thymic cyst, pericardial cyst, enteric cyst, mesothelial cyst, simple parenchymal cyst, low grade cystic pleuropulmonary blastoma, and congenital pulmonary lymphangiectasis. The definite diagnosis is reached by histopathological examination. In our case, the macroscopic report described a large cystic and multilocular mass filled with chylous fluid containing lymphocytes and erythrocytes. Microscopic examination revealed large cystic spaces lined with attenuated endothelial cells. The walls of lymphatic cysts were composed of connective tissue with lymphoid aggregations (Figure 3) . Attenuated endothelial cells of the wall of the cyst showed reactivity with D2-40 and podoplanin (Figures 4 and 5) . The cells were negative for broad spectrum keratin. Podoplanin is a 38 kDa glomerular podocyte membrane mucoprotein that is also expressed in the endothelium of small lymphatic capillaries, but not in the blood vasculature. Among vascular malformations, podoplanin allows a differential diagnosis between lymphangiomas and hemangiomas. Moreover, in complex malformations, podoplanin labelling discriminates cystic cavities of lymphatic origin from cavities of hemangiomatous origin [12] . The monoclonal antibody D2-40, which reacts with the oncofetal membrane antigen M2A, is a new selective marker for lymphatic endothelium [13, 14] . In our case, microscopic features correlated with those described in literature [12, 15, 16] .
In the present case, the patient had multiple cysts in the liver, spleen, kidneys, left parapelvic region, left ovary, both Fallopian tubes, and intestines. For her entire life she has had no symptoms with the exception of symptoms from the ovaries and abdomen. She previously had an operation on her left ovary, both tubes, and intestines because of cystic formations. In her medical documentation we found that pathohistological analyses had verified cystic lymphangiomas on these organs. Considering the CT findings in her abdomen and pelvis, we strongly suspected that our patient suffered from generalized lymphangiomatosis. Extremely rare, lymphangiomas occur as a generalized lymphangiomatosis with extensive multifocal involvement of multiple organ systems [5] . According to the accessible literature, there are 33 described cases of mediastinal lymphangioma and lymphangiomatosis. But in last 35 years, only 12 reports have described diffuse lymphangiomatosis in adults [17] . Common findings in generalized lymphangiomatosis are cystic lesions in parenchymal organs, mesenteric thickening, lytic bone lesions, diffuse thickening of the pulmonary interstitium, pulmonary nodules, mediastinal masses, and pleural and pericardial effusions [18] .
The best treatment for mediastinal lymphangiomas is surgical resection [3] . Treated by surgery, the prognosis remains good [3, 11, 18] , but still depends on the degree of resectability [4] . Surgical complications are chylothorax, complications resulting from incomplete excision, as well as injuries to the phrenic nerve, the vagus, the lung, and the great vessels [8] . In our case, there were no operative or post-operative complications. After a hospital recovery period, the patient was free of symptoms and ready to go home.
